Effect of serum amyloid A, HDL-apolipoprotein, on endothelial cell proliferation. Implication of an enigmatic protein to atherosclerosis.
The possible contribution of apo-HDL serum amyloid A (SAA) to the protective effect of HDL against atherosclerosis was studied by evaluating its effect on bovine aortic endothelial cell (BAEC) proliferation. Our results suggest that human SAA, both purified and recombinant, in concentrations relevant to mild acute phase events, significantly inhibit endothelial cell proliferation in a dose-dependent manner (e.g., 50 micrograms/ml causes approximately 88% inhibition; p < 0.001). This inhibition was attenuated by addition of fibroblast growth factor (FGF), which antagonized the SAA-mediated effect. As levels of TNF may be highly elevated during the acute phase response, its effect on BAEC proliferation was evaluated and found, at concentrations of > 1 pg/ml, to be substantially inhibitory Co-incubation of cells with both SAA and TNF was inhibitory, albeit neither additive nor synergistic. FGF antagonized the effect of both proteins. Amyloidic deposit (AA, i.e. SAA 1-76), derived from pathological proteolysis of SAA, practically retains the inhibitory activity (e.g. 50 micrograms/ml causes approximately 66% inhibition; p < 0.001) but apparently lacks the regulatory site towards FGF. In contrast to the above inhibitory effect, synthetic SAA-related peptide corresponding to the sequence 29-33 of SAA enhances BAEC proliferation (50 micrograms/ml causes approximately 64% increase; p < 0.001). The present data, coupled with our previous observations in which SAA was found to induce endothelial PGI2 formation and to inhibit overproduction of PGI2 by TNF and LPS as well as platelet aggregation, may suggest that SAA contributes to the protective effect of HDL against atherosclerosis. This, by means of its modulatory effect on endothelial cell and platelet activation, primarily in the presence of other regulatory proteins. SAA-derived peptides may, potentially, be used as therapeutic agents in the treatment of atherosclerosis and cardiovascular diseases.